1. (8 points) A 200-gallon tank is half full of distilled water. At time ¢ = 0, a solution containing
0.5 pounds of concentrate per gallon enters the tank at a rate of 5 gallons per minute, and the

well-stirred mixture is withdrawn at the same rate. Find the amount @ of concentrate in the tank
after 30 minutes.
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2. (7 points. This is Hmw 2 #44 A38) An infectious disease spreads through a large population
according to the model:

dy 1-y
dt 4
where y is the percentage of the population exposed to the disease, and t is the time in years.
Lo Solve this differential equation assuming that y(0) =0
e Find the number of years it takes for half of the population to have been exposed to the discase.

C o Find the percentage of the population that has been to the discase after 4 yearb 5

\_\/\ Pewnite oiff, oqn. in Stondard form: __‘4.,. ,_.g_.- A O(S

So Pe) aed B4) 2ne both 4 - P(t) Q(t)
Totegreiog Facton 2ult)= oSPOdE, Skt _ At

3t
3(7/_ Gerera) selutin is ”s.()gQ(_‘,)“(.‘,)dt- “Slc}’td‘t e? + C)

Titial condlition 9(0)-0 is given, so O=]+Ce , meaning C=-1. +2
T'Lus,ow- Pdr‘hou,ar SJ&H"W\ Is[} I "‘""/q .

Ha\f%ﬁph'd‘t‘m: g:i %:’.—-e
L(%)=-% 4
l In -44r(') years, haVf e popilanion 15 cxpead. |

T 4 years: t=4 y(ﬂ):/—e""f'f =)
L‘[A l"’ ﬂ(ifsl i'f:‘ th'fLA, po,m’a'ﬂ'tq (On a sle of O & ') fscxpondj

+ |




3. (7 points)

(a) (Hmw 2, page 473 #44) Identify the quadric surface —f} + *'1% + i—; = 1. Use either words or a

picture, but give a short reason for your answer. Your drawings don’t have to be very precise.

(b) (Hmw 3, sec 7.3, #27) Describe the region R in the xy-coordinate plane that corresponds to
the domain of the function: In(4 — z — y).

(c) (Hmw 3, sec 7.3, #35) Describe the level curves of the function z = /16 — 22 — y2 for ¢ =
0,1,2,3,4. 2 2
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1. (8 points) A corporation manufactures a product at two locations. The cost function for producing
1 units at location 1 and @y units at location 2 are given by

C\ = 0.0327 + 4z, + 300
and
Cy = 0.0523 + Tzy + 175

respectively. If the product sells for $10 per unit, find the production levels z, z5 such that the
profit is maximized.
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